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•mS^ COAXIAL LINE PLUG-IN CONNECTION WITH INTEGRATED GALVANIC 

SEPARATION 


Technical Field 

FIELD OF THE INVENTION 

The present invention relates to a coaxial line plug-in connection with a galvanic separation 
integrated therein. Such plug-in connections a*emay, for example, beused in the area of the 
filling level measuring technology. For transmitting the HF module-generated microwave 
signals required for the filling level measurement to a transmitting and receiving unit such as 
a rod, horn or microstrip antenna, and for transmitting the reflected signals that are 
representative of the filling level height to be measured, back to an evaluation device, coaxial 
lines are proforabl ym av be used. 

Filling level measurements of that kind are necessary in almost all industrial branches. The 
filling products to be determined according to the filling level consist, e.g. in the chemical 
industry, of highly explosive materials. So as to prevent an explosion risk during the filling 
level measurement from arising in the inner space or the surroundings of a receptacle or a 
tank, lines to which different potentials are possibly applied, aeed4emay be galvanically 
isolated. Alternatively hereto, it is also may_be_possible to provide a separate potential 
equalizing line. With the galvanic separation, two electric circuits a^may_be.compIetely 
separated from each other, no direct connection existing via a conducting material. The 
transmission of current or, in the present case of HF signals, usually ensues in the inductive 
way. 


Background of the Inven t i o n 


UPrar 
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RACKGROl nMT> INFORMATION 

A coaxial HF plug-in connection is, for example, described in the document US 3,936,1 16. In 
this plug-in connection, a signal transmission within the connector is improved by means of 
specific galvanic contact surfaces. A galvanic separation which is necessary for the required 
explosion-proof separation in the filling level measurement, however, is not realized. !t4**«e 
tha^eh-Such a galvanic plug-in connection may also be used in the area of the filling level 
measurement technology, an explosion-proof separation, however, has to be realized in 
another location, e.g. in the HF module. Thereby, a further interference-causing spot is 
present on the signal path from the HF module to the transmitting and receiving unit, whereby 
measurement results are possibly distorted. 

A first kind of the galvanic separation of track conductors guiding HF signals on a circuit 
board, 4* -mav be r ealized by capacitors, such as it is, for example, described in the document 
EP 0 882 955 Al. The galvanic separation ensues in this case by a microwave track conductor 
arranged as a coplanar track conductor, the galvanic separation being effected by means of 
capacitors on the circuit board. The coplanar circuit board guiding HF signals is comprised of 
three planar track conductor structures applied onto the circuit board running in parallel and 
being arranged in parallel with respect to each other, the middle track conductor serving as the 
signal track conductor, and the two lateral track conductors serving as screening track 
conductor. In both the signal track conductor and the screening track conductor, a capacitor is 
in each case inserted, whereby the galvanic separation is realized. 

A further kind of separation may_consists in the coupling by a dielectric material. Thus, it is 
also described, for example, in the document EP 0 882 955 Al to couple the screening track 
conductor through the circuit board within the HF module. Here, as well, the track conductor 
guiding the HF signal is comprised of two parts, a signal track conductor and a screening 
track conductor. 
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As a further possibility, it is proposed in EP 0 882 955 Al to couple both the screening and 
the signal track conductor by means of a dielectric material. The track conductors hereby are 
present within the HF module on both sides of a circuit board and exhibit a certain coupling 
zone. 

It is believed that aAll of these described embedin^emplar y embodiment s have in 
^mionthatboth'the screening and the signal track conductor or fixedly applied onto a 
circuit board within the HF module. It is true that a retrofit of such a galvanic separation may 
be* considered, but this will turn out as being extremely difficult due to the position wHbm 
the HF module. Moreover, it i^mayj* regarded as being extremely problematic that by such 
a retrofit, an additional interference-causing spot arises on the signal path from the HF 
module to the transmitting and receiving unit. 

S ummary of the Invention 

ST TMMARY ™? THF. INVENTION 

nM«* of the « r — P'-Y etnbojiment of the present invention is based on the 
problem of assuring the explosion-proof separation required for the explosion protects m 
the filling level measurement technology with a number as low as possible of interference- 
causing spots on the signal path between the HF module and the transmitting and recewing 
unit The invention is inter alia directed to providing a plug-in connection wh.ch may be 
suitable for keeping the mounting effort at a possible minimum during an exchange of the 
electronic unit. 

It is bjdjeyed that this object T4^eehmea^ebtem-is solved by a completely novel plug-in 

,-tirn - " embodiment of the present invention comprising, 

according to a first aspect of the invention, a plug and a socket. The plug, as well as the 
socket are connected with a coaxial line. The coaxial line itself comprises an inner conductor 
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serving as .he signal line, as well as an outer conductor id ueh J r m ^ 5 e««ras *e-a | 
sereening line. Both the soeke, and the plug possess an outer eondueto, on .heir par,, whtch ,s 
in each case connected wUh .he outer conductor of the coaxial line. The plug *H>«be | 
inserted into ore socket in such a manner ,ha, the outer conductor of fine plug overlaps over a 
determined lengm with the outer conductor of the socket, which length being referred to as 
coupling zone. The coupling between the ourer conductors of.be socket and the plug ensues 
a, low frequencies (e.g. such as between 5 and 10 GHz) in a cap.ci.ive manner between the 
,wo overlapping outer conductors (coupling zone), which a^aybsmutually insulated by a 
separating element of a dielectric material (preferably PTFE). For higher frequences, e.g. 
Ween 24 and 28 GHz, mis coupling zone ha^te a lengm of X/4 with a wavelength X 
,„ be transmuted. Through this length adaptation, the no-load operation resulting a, the end of 
the overlapping zone, transforms into a short-circui, a, the discontinuity in the coaxial system. 

r,,.^d that .T he coupling between the outer conductor of.be socket and the plug 
ensues, as has already been mentioned, at low frequencies in a capacitive manner by a 
separating element made of a dielectric material, which is disposed between the outer 
conductor of the socket and the plug. The insulation thickness of.be separating element 
between the two outer conductors and the coupling zone i^MmmM 0.5 mm. !Us 

^evedJteBy °»»* * is P rescribed m ' nimUm *" " 

separation is fulfilled, which is required for explosion-proof areas, and which has to feature a 

voltage stability of 500 Volt. 

According to another aspect of an ^mplary embodiment of. the invention, the plug part is 
configured still more simple as compared to the above embodiment. The socket constructs 
hereby is identical to the socket of the first embodiment, the inner socket dimensions are, 
however, adapted to the smaller dimensions of the plug. In this exern^larxembodtment, a 
thicker so-called semi-rigid cable (e.g. UT141) ^may_be_used as the coaxial hue. By usmg 
such a semi-rigid cable, the mounting effort during the fabrication of the plug is considerably 
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reduced, since in contrast to the ^pthj* embodiment, no separate plug component is 
required. On the contrary, the plug hereby ^maybe.comprised of an end of a stripped serm- 
rigid cable. The plug in the form of a stripped semi-rigid cable is thereby directly inserted mto 
the socket. 

As also tn the above embodiment, a capacttive coupling between the two outer eonductors 
serving as screening conductors for the cables maxresults in the lower frequency range. In the | 
range of highet frequencies, a hansfomtation of .he no-.oad opetarion inro a short-circut. ts tn 
nun obtained a. .he discontinuity in .he coaxial system. For an optimum transformation of the 
short-circuit, .he coupling zone in the socket t^miyjayea length of M with a wavelength 
X to be transmitted. 

According to still another aspect of v^ther_exemplar Y embodim entof the invention, not 
only the screening line in a plug-in connection but also the signal line, ^ma^ coupled by 
me ans of an overlapping zone of a length of 7J4. Hereby, as well, a semi-rigid cable . 
VV^rnxM used as the coaxial line. In addition to coupling the screening line by a zone 
of a length of X/4, the signal line in this embodiment ean-maxalso be coupled by an 
overlapping zone of a length of M. Hereby, capacitors separating the s lg nal lines in the HF 
module such as it is usual in the prior art, become superfluous. 

it Sieved that a * plug-in connection according to nn ^m plary embodiment of t he 
present invention proves to be particularly advantageous in that, due to the anyway necessary 
plug-in connection and the galvanic separation contained in the plug-in connects, a 
reduction of the number of interference-causing spots in the signal path between the HF 
module and the transmitting and receiving unit is effected. Up to date, iUs^edt^ 
always two components were necessary for this purpose. For one, the anyway necessary plug- 
in connection for connecting the transmitting and receiving unit with the coaxial hne. For 
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anchor, a gaWanic separation by means of capacitors or a coupling by a dielectric maKnal on 
a circuit board was necessary for the required explosion-proof separation. By^eun^ 

** tm » rfg nn nit, plug ,. n Hin P to nn exem plary emhod.men, o f 

^.^.in:^, one of these interference spots is cancelled in that the coupling ts 
directly realized ■„ the p.ug-in connecon by a galvantc separation. The plug-in connecon 
necessary for a simple exchange of.be electronic unit, therewith is a, the same time also the 
galvanic separation of the coaxial line. 

I; is believed tha, aA further important advantage of the present invention resides in that by 
Acentric arrangement of the plug-in connection in the sensor housing, which tmpltes at .he 
same .ime .he galvanic separation of.be coaxia! line, a twisung movement of me transmtttmg 
and receiving unit with respect to .he coaxial line guiding .he signals, is enabled. 


Moreover, iLisWiey^Jha. embodiment pf the-P^ent invention proves .o be 

very adva„.ageous in .he mounting effort necessary with an exchange of me eleconic urn, 
and which is kep. very low thanks to the inventive plug configuration. When up .o now .he 
cover had «o be removed for exchanging me electronic unit for .hen being able to detach he 
HF cable or to screw it loose, the connection to .he antenna system is already automatically 
separated by means of the inventive configuration upon pulling out the electronic tnser, 

Auu thuun tl . ,dvnntn r ..rt believed aenaia^ma, the mechanical requirements on 

inventive plug-in connections are very low in the coupling zone, since no electric connecttons 
have to be secured. Thereby, coult u t; u ,h> p ri n t n t v spring contacts arc not necessary, 
whereby an insensitivi.y of me plug-in connection is gua.an.eed to the highest degree. 
Therewith results a very cost-efficient consttuction of an inventive plug-in connecon. 

The plug-in connection according to „ evemplarv embodiment of the present inventton 
.^.ulut... thrincforvi-befievedtohe advantageous in mat by using a plug 
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configuration of this type, the inner receptacle space ea«-may_be hermetically closed with 
respect to the surroundings. Thus, in case a centric coupling is present on the wavegu.de, the 
plug-in connection of the galvanic separation e^may_be direct ly plugged on the wavegu.de 
without using a HF cable. If, on the waveguide side e.g. glass or ceramics is used as the 
dielectric material (separating element), then a pressure-tight separation between the 
receptacle atmosphere and the inner space of the sensor housing ea«-tnav_be ach.eved. 

Apart from the already described advantages, it is believed that .another i^pe^advantage 
exists mainly by a configuration of the plug-in connection according to the above-menUoned 
exemplary e mbodiments in that the plug dimensions become particularly small by the use of a 
semi-rigid cable, and in that such plugs hence ean^emay be used in very constncted space 
conditions. 

Bi kf Dn ii Ciiipt in n o f the Drawings 

T ut O i l be tter m duui u^ ^ 

u ab u aiuau Ln ft h nin. u Ui uu HIT , iW rih r J in ll u Ml n *g -it h x lLk. » t hn ntirrnhnrt 

drawings. 

RRTEF DESCRIPTION OF THE DRA WINGS 

Fig . i n . shows a longitudinal cut of a plug-in connection according to a first 

exemplary embodiment of the present invention j 

Fig. 2-*, shows a longitudinal cut of a plug-in connection according to a second e>^aiy. 
embodiment of the_present invention^ 

Fig. W shows a longitudinal cut of a plug-in connection according to a third Mplary. 
embodiment of the present invention^ 
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Fig. 3b4s j*owsa longitudinal cut of a variant of the plug according to the third ^y^ary. 
embodiment—. 

Fig. 4a- shows an exemplary . embodiment of a transmitting and receiving unit using a plug-in 
connection according to the present invention in the non-inserted states 

Fig. 4b- shows anothe^e,^^ embodiment of a transmitting and receiving unit using a 
plug-in connection according to the present invention in the inserted state. 

DETAILED DESCRIPTION 

Throughout all Figures, identical parts are designated with corresponding reference numerals. 

D tJ . u iption of the m u npl n ry F m b u dium iiL o f t li r Inv e n tio n 

Fig 1 is a longitudinal cut of a first embe&men tf vem plary embodiment through a plug-in 
connection according to the present invention. The plug-in connection is compnsed of a 
socket 12 and a plug 22. To the socket 12, a coaxial line 1 1 is connected, wh.ch ,s m 
communication with a transmitting and receiving unit. The coaxial line 1 1 is comprised of an 
outer conductor 14 serving as a screening line, and of a signal guiding inner conductor 13. 
The inner conductor 13 and the outer conductor 14 are mutually insulated by a dielectric 
material 10. The outer conductor 14 of the coaxial line is in communication with the outer 
conductor of the socket 15. The inner conductor of the coaxial line is in communicate with 
the inner conductor of the socket 16. 

The coaxial line 21 likewise is comprised of a signal guiding inner conductor 23, and of an 
outer conductor 24 serving as a screening line, which are mutually insulated by a dielectric 
material 20. The outer conductor 24 is in communication with the outer conductor 25 of the 


• 
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plug 22. The inner conductor of the coaxial line is in communication with the inner conductor 
26 oftheplug22. 

On its side facing .he plug, the socket ,2 has a cup-shaped recess 18 conftgured such ,ha, the 
p,ug 22 fits into said recess. Following the cup-shaped recess 1 8, is a farther, smailer cup- 
shaped recess 18% into which fas the inner conductor 26 of .he plug 22. The cup-shaped 
recess 1 8 has a length of W4 in the insertion direction with a wavelength X to he tntnsnfated. 
This zone is designa.ed as ft. coupling zone 17 of .he plug-in connection. The cup-shaped 
recess 18 is surrounded by a separatrng element 19 of dielectric material. The sepatattng 
dement features a mintmum thickness of 0.5 mm, so as to ensure .he preserved insulatton 
voltage of 500 Volt. 

The coupling between the outer conductor 15 of the socket, and the outer conductor 25 of the 
plug 22 ensues in a capacitive manner at low frequencies between the two outer conductors 
15 and 25 overlapping in the coupling zone 17. The outer conductors 1 5 and 25 thereby are 
nuxtually insulated by a separating element 19 (^^^^mun^M-OfVTYE). So aS 
to gua,an*e^nsure_the transmission of higher frequencies, the coupling zone 17 ba^may 
have_a length of UA with a wavelength X to be transmitted. lU^heyedjMtdOue to tins 
etching of the coupling zone 17 to the frequency to be transmitted, the no-load operate 
resulting at the end of the overlapping zone, transforms into a short circuit at the discontmmty 
in the coaxial system with a signal transmission being thereby guaranteed. 

Fig 2 is a longitudinal cut of a second ^^^m^oo^m through a plug-in 
connection according to the present invention. Here, the plug part is of a simpler 
configuration as compared to the first M ^ e^r y embodiment , in that a semi- 
rigid cable (e.g. UT141) is used as the HF cable, the inner conductor of which simultaneously 
constituting the plug contact for the signal line. Thereby, the mounting effort durmg 
fabrication of the plug is-may be considerably reduced. 
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The plug-in connection is comprised of a socket 12 and aplug 22. To the socket 12, a coaxial 
line 1 1 is connected, which is in communication with a transmitting and receiving unit. The 
coaxial line 1 1 is comprised of an outer conductor 14 serving as a screening line, and of a 
signal guiding inner conductor 13. The inner conductor 13 and the outer conductor 14 are 
mutually insulated by a dielectric material 10. The outer conductor 14 of the coaxial line is in 
communication with the outer conductor of the socket 15. The inner conductor of the coaxial 
line is in communication with the inner conductor of the socket 16. 

The coaxial line 21 likewise is comprised of a signal guiding inner conductor 23, and of an 
outer conductor 24 serving as a screening line, which are mutually insulated by a dielectric 
material 20. The outer conductor 24 is identical with the outer conductor 25 of the plug 22. 
The inner conductor of the coaxial line is identical with the pin-shaped inner conductor 26 of 
the plug 22. 

For mechanically fastening the HF cable 21 and the plug 22, respectively, on a housing (e.g. 
of an electronic unit insert), the plug 22 has a fastening flange 27 that separates the plug 22 m 
a geometrically graphic manner from the coaxial line following same. The fastening flange 27 
on its part has bores or threads (not shown) serving the purpose of being fastened on a 
housing. 

On its side facing the plug, the socket 12 has a cup-shaped recess 1 8 configured such that the 
plug 22 fits into said recess. Following the cup-shaped recess 1 8, is a further, smaller cup- 
shaped recess 18', into which fits the inner conductor 26 of the plug 22. The cup-shaped 
recess 18 has a length of X/4 in the insertion direction with a wavelength X to be transmitted. 
This zone is designated as the coupling zone 17 of the plug-in connection. The cup-shaped 
recess 18 is surrounded by a separating element 19 of dielectric material. The separating 
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element features a minimum thickness of 0.5 mm so as to ensure the prescribed insulation 
voltage of 500 Volt. 

Here, as well, the coupling between the outer conductor 15 of the socket, and the outer 
conductor 25 of the plug 22 ensues in a capacitive manner at low frequencies between the two 
outer conductors 15 and 25 overlapping in the coupling zone 17. The outer conductors 15 and 
25 thereby are mutually insulated by a separating element 19 (preferably of PTFE). For the 
transmission of higher frequencies, the transformation of the no-load operation into a short 
circuit applies again. For this purpose, the coupling zone 17 has a length of M with a 
wavelength X to be transmitted. 

Fig 3a is a longitudinal cut of a further embe&men^emplary embodiment through a plug-in 
connection according to the present invention. Both the plug 22 and the socket 12 thereby are 
mostly similar to the corresponding components of the second ^^e^mmyBlMX 
embodiment . In contrast to the second embodiment em P 1ar v embodiment , however, a 
coupling of the signal line takes place in addition to the coupling of the screening line. Thus, 
the capacitors separating the signal line within the HF module according to the prior art, also 
become superfluous. 

The plug-in connection is comprised of a socket 12 and a plug 22. To the socket 12, a coaxial 
line 1 1 is connected, which is in communication with a transmitting and receiving unit. The 
coaxial line 1 1 is comprised of an outer conductor 14 serving as a screening line, and of a 
signal guiding inner conductor 13. The inner conductor 13 and the outer conductor 14 are 
mutually insulated by a dielectric material 10. The outer conductor 14 of the coaxial line is in 
communication with the outer conductor of the socket 15. The inner conductor of the coaxial 
line is in communication with the inner conductor of the socket 16. 
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The coaxial line 21 likewise is comprised of a signal guiding inner conductor 23 and of an 
outer conductor 24 serving as a screening line, whtch are mutually insulated by a dtelectrtc 
ma ,ena, 20. The outer conductor 24 of the coaxial line ts identical w,th me outer conductor 25 
of the plug 22. The inner conductor 26 finds irs con.inuatton in a pin-shaped inner conductor 
26 of the plug 22, which is surrounded by a separating element 28 of a dielectric matertal 
(prrfrrnblT-*^ dielectric material may be PTFE). I 

For mechanically fastening me HF cah.e 2. and the plug 22, respectively, on a housing (e.g. 
of an electronic unit inset,), me plug 22 has a fastening flange 27 that sepatates the plug 22 n 
a geometrically graphic manner from the coaxial fine following same. The fastenmg flange 27 
on its par, has bores or threads (no. shown, serving me purpose of beurg fastened on a 
housing. 

On i,s side facing ,he plug, ,he soclte, .2 has a cup-shaped recess 18 configured such ,ha, «he 
ptag 22 fi«s ,n,o said .cess. FoUowing ,he cup-shaped recess .8, is a former, stna. er cup- 
Lped recess W. in,o which fits ,he inner conductor 26 of the plug 22. The cup-shaped 
recesses ,8 and 18- each have a ,eng,h of W 4 in ,he insertion direcfion with a wave.ength X» 
be nansmiued. This aone is destgnated as me eouphng zone .7 of the plug-in connect™, 
cup-shaped recess 18 is surtounded by a separating dement 19 of dielecmc matertal. The 
separating element ,9 features a minimum thickness of 0.5 mm so as to ensure the prescrtbed 
insulation voltage of 500 Volt. 

Due » this plug configuration, a coupling also of the signal line ts possible in addition ,„ the 
coupling of me screening line. As in the 1 X * 

uouphng in the lower frequency range ensues in a capacitive manner. For ,he _, n o, 
htgher frequencies, applies here as before the transforntafion of the no-load operahon ,n,o a 


short circuit. 
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In Fig. 3b, a variant of the plug 22 of the third embedkBea te xem plary embodiment is 
illustrated- In contrast to the plug 22 of the third embedknen texemplary embodiment, the 
separating element 28 is not situated within the socket, rather it surrounds the inner conductor 
26 of the plug 22 as a component of the plug 22. 

The Figures 4a and 4b illustrate the installation of the inventive plug-in connection in a 
sensor. Fig. 4a shows in an exemplary manner the installation in a transmitting and receiving 
unit of a plug-in connection according to the present invention in the non-inserted state. 

The plug 22, which is in communication with the coaxial line 21, thereby protrudes through 
the bottom wall of the housing of the electronic unit 30. The plug 22 thereby protrudes into a 
cup-shaped guide 33 of the electronic unit insert 30, which guide is supposed to guarantee 
ensure a proper guidance during insertion, as well as a protection of the plug during insertion. 
The housing of the electronic unit 30 is situated within the inner space of the sensor housing 
30. The sensor housing 30 can be closed with a cover (not shown) via the thread 34. Lying 
opposite the plug 22 in the axial direction is the socket 12, which is arranged in the entry zone 
leading to the antenna 3 1 . 

If one views Fig. 4b, which represents the sensor including the inventive plug-in connection 
in the inserted state, then it can be recognized how the guide 30 is pushed into the neck- 
shaped entry zone of antenna 31 with the guide 30 being sealed with respect to the antenna 
entry zone by means of the O-ring 35. The plug-in connection therewith is insensitive against 
ambient conditions. 

The sensor housing 34 together with the housing of the electronic unit 30 including the plug 
22, can be rotated relative to the antenna 3 1 and the socket 12. An exchange of the electronic 
unit 30 is enabled by simply pulling out the electronic unit insert. The removal of a cover 
according to the prior art for being able to remove the coaxial line, is cancelled. 
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Claims 

29 (New) A coaxial line plug-in connection for connecting a first end of a first coaxial 
line and a second end of a second coaxial line, wherein each of the first and second 
coaxial lines has an inner conductor and an outer conductor and wherein the outer 
conductor surrounds the inner conductor, the coaxial line plug-in connection comprising: 

a socket; 

a plug; and 

a separating element; 

wherein the separating element is of a dielectric material for galvanically separating at 
least the outer conductors of the first and second coaxial lines; and 

wherein the socket and the plug couple the first end and the second ends for 
transmitting microwave signals of a wavelength X between the first and second coaxial 
lines. 

30. (New) The coaxial line plug-in connection according to claim 29, farther comprising: 
a coupling zone; 

wherein the plug has a radially exterior lateral wall face; 
wherein the socket has a radially interior lateral wall face; and 
wherein, when the first end and the second end are inserted in the coaxial line 
plug-in connection, the radially exterior lateral wall face and radially interior lateral 
wall face lie opposite in the coupling zone and are spaced apart by the separating 
element. 

3 1 . (New) The coaxial line plug-in connection according to claim 29, wherein the 
separating element is arranged in the socket. 


32. (New) The coaxial line plug-in connection according to 
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wherein the separating element consists of at least one material selected from the group 
consisting of PTFE, ceramics and glass. 

33. (New) The coaxial line plug-in connection according to claim 30, 

wherein the separating element is arranged ring-shaped in the coupling zone between 
the exterior lateral wall face of the plug and the interior lateral wall face of the socket. 

34. (New) The coaxial line plug-in connection according to claim 33, 

wherein the ring-shaped separating element has a minimum wall thickness of 0.5 mm. 

35. (New) The coaxial line plug-in connection according to claim 30, 

wherein the coupling zone receiving the separating element has an optimum length of 
X/4 in an axial direction. 

36. (New) A coaxial line plug-in connection for coupling a first end of a first coaxial line 
and a second end of a second coaxial line, wherein each of the first and second coaxial 
lines has an inner conductor and an outer conductor and wherein the outer conductor 
surrounds the inner conductor, the coaxial line plug-in connection comprising: 

a socket; 

a plug; and 

a separating element; 

wherein the plug is comprised of one of the first and second ends; 

wherein the separating element is of a dielectric material for galvanically 
separating at least the outer conductors of the first and second coaxial lines; and 

wherein the socket and the plug couple the first end and the second ends for 
transmitting microwave signals of a wavelength X between the first and second coaxial 
lines. 



,7. (New) The coaxia, Una p,ug-in connection according to data 36, further comprising 
a coupling zone; 

wherein .he plug has a radial.y exterior la.era. wall face comprised of the outer 
conductor, beyond which protrudes the inner conductor in a pin-shape; and 
wherein the socket has a radially ulterior lateral wall face; and 
wherein, in an inserted state, the radially exterior latere, wail face and radtally 
interior lateral wal, face He opposite each other in the coupling zone spaced apart by 
the separating element. 

38. (New) THe coaxial line plug-in connection according to claim 36, 
wherein the separating element is arranged in the socket. 

39 (New) The coaxial line plug-in connection according to claim 36, 

wherem the separate element con.sts of at least one matenal selected from 
the group consisting of PTFE, ceramics and glass. 

40 (New) The coaxial line plug-in connection according to claim 36, 

' wherein an inserted state of the socket and the plug is ensured by means of a 

fastening flanged attached to the plug. 

41 (New) The coaxial line plug-in connection according to claim 37, 

whereinafurtherdielectricmaterialisarrangedring^ 

of the socket. 

42. (New) The coaxial line plug-in connection according to claim 41, 
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wherein the further ring-shaped dielectric material has a minimum wall 
thickness of 0.5 mm. 

43. (New) The coaxial line plug-in connection according to claim 37, 

wherein the coupling zone receives the dielectric material; 

wherein the coupling zone has an optimum length ofX/4 in an axial direction. 

44. (New) A coaxial line plug-in connection for coupling a first end of a first coaxial line 
and a second end of a second coaxial line, wherein each of the first and second coaxial 
lines has an inner conductor and an outer conductor and wherein the outer conductor 
surrounds the inner conductor, the coaxial line plug-in connection comprising: 

a socket; 
a plug; and 

at least one separating element; 

wherein the plug is comprised of one of the first and second ends; 
wherein the at least one separating element is of a dielectric material for 
galvanically separating the inner conductors and the outer conductors of the first and 

second coaxial lines; and 

wherein the socket and the plug couple the first end and the second ends for 
transmitting microwave signals of a wavelength X between the first and second coaxial 
lines. 

45. (New) The coaxial line plug-in connection according to claim 44, further comprising: 
a first and a second coupling zone; 

wherein the at least one separating element comprises a first separating element 

and a second separating element; 

wherein the plug has a radially exterior lateral wall face comprised of one outer 
conductor of the outer conductors of the first and second coaxial lines; 
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wherein the inner conductor protrudes beyond the one outer conductor of the 
outer conductors of the first and second coaxial lines in a pin-shape; 

wherein the socket has a radially interior lateral wall face; 

wherein the radially exterior lateral wall face of the plug and the radially 
interior lateral wall face of the socket, in an inserted state, lie opposite each other 
spaced apart by the first separating element in the first coupling zone, whereto follows 
a second coupling zone in which the pin-shaped inner conductor of the plug hes 
opposite the second interior lateral wall face of the socket spaced apart by the second 
separating element. 

46. (New) The coaxial line plug-in connection according to claim 44, 
wherein the separating element is arranged in the socket. 

47 (New) The coaxial line plug-in connection according to claim 44, 

wherein the at least one separating element consists of at least one matenal 
selected from the group consisting of PTFE, ceramics and glass. 

48. (New) The coaxial line plug-in connection according to claim 44, farther comprising 
a fastening flange; 

wherein the fastening flange is attached to the plug; and 
wherein an inserted state of the socket and the plug is ensured by means of a 
fastening flange attached to the plug. 

49 (New) The coaxial line plug-in connection according to claim 45, 

wherein the first and second separating elements are each arranged pin-shaped. 

50. (New) The coaxial line plug-in connection according to claim 45, 
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wherein the pin-shaped inner conductor is surrounded by a third separating 
element. 

51. (New) The coaxial line plug-in connection according to claim 49, 

wherein the first and second separating elements have a minimum wall thickness 
of 0.5 mm. 

52. (New) The coaxial line plug-in connection according to claim 45, 

wherein the first and second coupling zones have first and second axial directions; 
wherein the first and second coupling zones receive the at least one coupling 
element; and 

wherein the first and second coupling zones each have an optimum length of A/4 in 
the first and second axial directions. 

53. (New) A socket for coupling two coaxial lines each comprised of an inner conductor 
and an outer conductor surrounding the inner conductor, and which are suited for 
transmitting microwave signals of the wavelength X, wherein a first coaxial line of the two 
coaxial lines can be plugged into the socket, the socket comprising: 

at least one separating element which is arranged in the socket; 
wherein the socket is comprised of a dielectric material; and 
wherein a galvanic separation of the outer and inner conductors is effected by the 
at least one separating element. 

54. (New) The socket according to claim 53, 

wherein the socket is directly attached to a waveguide for centrically coupling the 
microwave signals into the waveguide. 


55. (New) A plug comprised of an outer conductor and an inner conductor protruding 



the enter conductor in a pin-sbape, for coopling two coaxia, Unas eacb conrpn*d 
mounded by a separating eiemen. of a die.ectrtc matertal, whereby 


are 


conductor being si 


galvanic separation 


of the inner conductors of the coaxial line is effected. 


56 (New) A galvanic separation using separating elements of dielectric matenals ma 
cctoraplugfor coupling ends of a coaxial line to be connected with each other^e^ 

and which are suited for transmuting microwave signals of the wavelength X. 
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Ab s traet 

ARSTR ACT OF THE DISCLOSURE 
The invention relates to a plug in connection for galvanically separating microwave 
sigaats in coaxial linos, oo ao to o u iuply with tho i cquiromontc mndo on an oxplori n n 
pLuufoepaiation.ThoAplug-in connection comprises a plug and a socket having inner 
and outer conductors both connected with the coaxial line, and which are also constituted 
by an inner and an outer conductor. Within the plug-in connection, a dielectric material is 
provided 30 as to guarantee d a galvanic separation of the outer conductor of the socket 
with respect to the outer conductor of the plug. In another embodim e nt, also a galvnn ir 
adoration of the innor conduct o i is realized aptvrt from the gal- nn ic aeparotion of the 
innor conductor. 


